Effect of Fe(2)O(3) on the capacity of benzo(a)pyrene to induce polycyclic aromatic hydrocarbon-metabolizing enzymes in the respiratory tract of Sprague-Dawley rats.
In this work, the question that needs to be answered was whether concurrent exposure to iron oxides and polycyclic aromatic hydrocarbons (PAHs) could affect the induction of PAH-metabolizing enzymes. Male Sprague-Dawley rats were intratracheally instilled with hematite (Fe(2)O(3); 3mg), benzo(a)pyrene (B(a)P; 3mg), or B(a)P (3mg)-coated onto Fe(2)O(3) particles (3mg). Forty-eight hours later, we investigated mRNA expressions of cytochrome p4501a1 (cyp1a1), microsomal epoxide hydrolase (meh), and glutathione-S-transferase-ya and -yc (gst-ya and gst-yc, respectively), protein concentrations of CYP1A1, and 7-ethoxyresorufin O-deethylase (EROD) activities in lungs. Exposure to B(a)P alone or coated-onto Fe(2)O(3) particles induced cyp1a1 gene transcription (P < 0.01) and increased both the CYP1A1 protein levels (P < 0.01) and the EROD activities (P < 0.001). However, in this work, we focused our attention on the potential of Fe(2)O(3) in B(a)P/Fe(2)O(3) mixtures to affect the capacity of B(a)P to induce PAH-metabolizing enzymes. Exposure to B(a)P-coated onto Fe(2)O(3) particles increased meh mRNA expressions (1.15-fold, P < 0.05), CYP1A1 protein concentrations (1.85-fold, P < 0.05), and EROD activities (1.95-fold, P < 0.01), versus exposure to B(a)P alone. Hence, animal short-term exposure to B(a)P-coated onto Fe(2)O(3) particles favored dramatically the induction of PAH-bioactivating enzymes to the detriment of PAH-inactivating enzymes in lungs. Taken together, these results support the hypothesis that the Fe(2)O(3)-induced increase of the metabolic activation of B(a)P might rely on several properties of Fe(2)O(3), including its capacity to enhance the rate of CYP1A1 hemoprotein elaboration. The influence of Fe(2)O(3) in B(a)P/Fe(2)O(3) mixtures on the ability of B(a)P to induce PAH-metabolizing enzymes will also be one of the fundamental ways that Fe(2)O(3) can affect B(a)P carcinogenicity in lungs.